Purpose -This article explores the role and importance of numeracy skills in graduate 9 recruitment within a diversity of employment sectors.
4 employers believed that numeracy skills are only "occasionally" or "never" demonstrated by 1 graduates (IoD, 2007) .
2
Despite the importance that employers place upon graduates" numeracy skills, the 3 literature appears unclear about the extent to which numeracy skills influence graduates" 4 procurement of employment, and in which specific numeracy skills employers require their 5 graduate workforce to be competent. This paper bridges this gap by exploring the role that 6 numeracy skills play in graduate recruitment, and the generic numeracy skills employers 7 demand of their graduate employees. It also compares undergraduates" and their tutors" 
Methods

12
Participants
13
Employers invited to participate represented a wide variety of employment sectors (see Table   14 1) and included those listed by Birchall (2007) 
20
The target populations of students and tutors represented all undergraduates enrolled 21 at a specific post-1992 UK university in 2008/09 (i.e. 24,595 students) and all academic staff 22 (i.e. 1003) employed at the university during that year. Although all undergraduates and tutors 23 were invited (via emails) to participate and were provided with an explanation of the aims of 24 the study and their respective roles, ethics approval for the study required that participation be 25 on a voluntary basis, with submission of a completed online questionnaire accepted as 26 informed consent; all responses were anonymous. Samples of participating employers, 27 undergraduates and tutors were therefore self-selecting and any conclusions and inferences 28 relate to the samples and may or may not be generalisable to the wider targeted populations. 
Surveys
30
All participants were surveyed using online questionnaires, designed and delivered using undergraduates" numeracy skills. These items possessed four response options ranging from 6 "strongly disagree" (1) to "strongly agree" (4), and were based upon items originally devised 7 by Fennema and Sherman (1976) to assess the usefulness of mathematics, and subsequently and tutor surveys also included items aimed at gauging participants" awareness of and 10 familiarity with employers" numeracy tests, and the students" levels of confidence regarding 11 their ability to pass such tests. Demographic information was also collected from respondents.
12
All three surveys, which were piloted with samples of employers (20) 
Focus groups
16
Five follow-up focus group sessions were held with 29 volunteer undergraduates, and six 17 individual tutors were interviewed to examine the "why" behind students" and tutors" 18 responses in the surveys. The focus group and interview schedules followed the themes 19 contained in the questionnaires, but were semi-structured, allowing participants to discuss 20 issues not raised previously. All sessions and interviews (with one exception where 21 permission was denied) were audio-taped and transcribed with the participants" consent. 
Analyses
23
Quantitative data were exported into SPSS v. 17.0 for statistical analyses. Spearman"s 24 correlation was used to determine relationships between ordinal variables (i.e. levels of 25 confidence to pass a numeracy test, age and pre-university mathematics qualifications).
26
Gender differences in students" levels of confidence to pass a numeracy test and whether they 27 would like a job involving the use of numeracy skills were explored using Mann-Whitney 28 tests, while differences in these two variables based upon academic disciplines (i.e. faculties)
29
were explored using Kruskal-Wallis tests, followed by post-hoc tests. Differences between 30 tutors" and students" attitudes towards the usefulness of numeracy skills were analysed using 31 Mann-Whitney tests. A chi-square test was used to determine differences, if any, between 6 national (UK) and multinational companies in relation to their use of numeracy tests for 1 different types of occupations. Finally, chi-square analyses were carried out to identify the 2 contribution of factors that might explain the variation in employers" use of numeracy tests.
3
All tests were two-tailed.
4
Qualitative data (focus group/interview transcripts and responses to open-ended 5 questions) were exported into NVivo 2 software for analysis. Thematic analysis, used in 6 analysing qualitative data, involved systematically coding, categorising and identifying key 7 themes within the data through an iterative process. 1001-10000, and only 10% of respondents employing more than 10000 graduates.
21
Respondents also represented companies/organisations based locally within a particular 22 region (15%), and those possessing a national (30%) or multinational (55%) presence.
23
Undergraduates and tutors. sample appeared to use numeracy tests, compared to those possessing a multinational (48%) 10 or only local presence (46%), the variation was not statistically significant (Table III) . firms, recruitment and HR organisations, and accountancy and professional services firms.
Employers' use of numeracy tests in graduate recruitment
22
Whilst some organisations were prepared to accept the attainment of a first degree in any The potential for graduates" poor numeracy skills to limit their employment 3 prospects is reinforced by the fact that 70% of employers considered it "essential" for 4 applicants to "pass" their numeracy tests, while the remaining 30% indicated that it was 5 "desirable" (N = 81). Although the minimum "pass" threshold varied and was dependent 6 upon the position and scheme to which candidates applied (e.g. 40% for "mainstream" 7 candidates, but over 70% for applicants on "fast track" schemes), almost a third (32%) 8 of all respondents required applicants to achieve a mark of ≥ 60%; sectors represented 
Requirements for numerical competency
14
When asked to select those numeracy skills in which they would expect their graduate recruits 15 to be competent, only four of the 14 items listed were selected by fewer than 50% of (Table IV) .
22
Recruitment and HR, and charity or voluntary sector or special interest organisations 23 appeared to be the least stringent in terms of the numeracy skills they expected and were less 24 likely to use a numeracy test; for example, only 38% and 25% of respondents from these 25 sectors respectively used numeracy tests. Perhaps not surprisingly, relatively few respondents 26 across the range of sectors required recruits to be proficient in the use of statistical software or 27 representative sampling techniques, since these are specialist skills. 
28
Undergraduates' and tutors' attitudes
Overall, undergraduates and their tutors recognised the importance of numeracy skills in the 1 context of graduate employability and in individuals" everyday lives, although for four of the 2 six Likert items (nos. 1, 3-5), tutors" recognition of the importance of numeracy skills 3 appeared significantly higher than that of the undergraduates (Table V) . However, within 4 individual programmes of study, the importance accorded to numeracy skills has to be 5 balanced with regard to the other skills demanded:
6
As an associate lecturer in English Literature, literacy is my main concern and I have 7 little reason to test the numeracy skills of my students. (English tutor) 8
As mentioned, drug calculations, and basic numeracy, are huge issues within healthcare. 9
Given that patients may die if these are wrong, it is clearly extremely important that ODP 10
and nursing students can demonstrate numerical competency. (Operating Department 11
Practice tutor) 12
In an additional survey item, only 46% of students indicated that they would actually more surprising was that 54% of the students surveyed appeared unaware that employers are 23 increasingly using numeracy tests in graduate recruitment; a statistic which could translate 24 into a significant proportion of students being totally unprepared for the types of tests they 25 might encounter when seeking employment. However, it was also apparent that students 26 provided with placement opportunities as part of their undergraduate degrees (e.g. nursing and 27 business programmes) possess a greater awareness of employers" recruitment procedures:
28 Well I"m applying for placements at the minute and I know people who have applied for 29 HR jobs and they"ve had to do a maths and statistics test online and they"ve failed it. unfamiliar with the types of tests used. There were also some interesting discrepancies 5 between the tutors" and their students" awareness of recruitment procedures, highlighting once 6 again the importance of raising awareness:
7
Application for employment as a police officer requires the candidate to submit to 8 numeracy tests. Often this one test alone prevents some applicants progressing through 9 the process. (Policing and criminal investigation tutor) 10
They [employers] are not going to think "oh they"ve got into university with no numeracy 11 skills"; they"re not even going to ask you. It"s just irrelevant because you"ve got a degree. 12 (20-29 year-old, male policing and criminal investigation student) 13
Given that 80% of students were unfamiliar with the types of numeracy tests employers use, it 14 is somewhat surprising that 48% of respondents were "moderately confident" or "very Although beyond the scope of this paper, a discussion of the strategies students are 
Conclusions and implications
13
Since all participants in this study were self-selecting volunteers, and were free to withdraw humanities. In addition, the data highlight that four out of five students were unfamiliar with 27 the types of numeracy tests used by employers and that fewer than half the students were 28 confident that they could pass employers" numeracy tests.
29
Although employers" minimum requirements in terms of a mathematics (or -related) Greater access to information on the widespread use of numeracy tests in graduate recruitment 3 and to the range of sample tests available is a first step towards enhancing students" 4 performance in such tests; greater familiarity and practice could also help boost students" 5 confidence.
6
Recent research suggests that particular groups of students, e.g. female students, 7 students not currently provided with any opportunities to practise and/or further develop their 
